Today's Resource Status-Tomorrow's Resource Problems

Table 1.4 shows how geology as a scientific discipline relates
to exploration. Our knowledge of the geology of mineral de-
posits usable in exploration consists of the following, in order
of increasing scientific generalization (Bailly, 1972):

1.   Factual descriptions based on observations of deposits and
their settings, available as monographs and as geologic maps.
The existing maps and monographs are used as the main source
of target concepts in today's exploration. That only one third
of the United States is covered with geologic maps at a scale
suitable for prediction work and that modern geologists do not
seem to find the time to prepare thorough descriptive mono-
graphs of new discoveries are facts to be deplored. The sig-
nificance of such maps and monographs in past and future
discoveries is too great for their contributions to be absent for
long without seeing exploration effectiveness suffer. Today's
use, at the three-dimensional evaluation stage, is much less
than tomorrow's potential use.

2.   Recognized mineral associations and metallotects based
on multiple observations that point to patterns to look for, as
signs of the possible presence of valuable deposits. These are
used during the first three stages of exploration to delineate
targets.

3.   Mineral deposit-occurrence models that integrate all the
metallotects associated with certain types of deposits. Such
models are without explicit genetic connotation. Some occur-
rence models have been named in this report and have been
used, to some extent, in exploration. This is an avenue of
research that is wide open and that requires much more work.
The target hypotheses derived from such models are generated
in the mind of the explorer, who makes a plausible case for his
postulate that ore may be found where he predicts it to occur.

4.  Genetic models give an intellectually satisfactory expla-
nation of depositional environments and deposition mecha-
nisms that are effective in creating certain types of deposit.
Valid genetic models are, undoubtedly, the most potent of all
targeting tools. However, most current genetic models are only
primitive hypotheses that are trying to explain occurrence
models. Refinements brought by adding to the models the
various genetic factors concerning the source and the trans-
portation mechanisms for the mineral components are scien-
tifically significant but as yet of little value in most exploration.
They could have a greater value and application in the future.

5.  Geologic laws of nature or theories of general scope. These
are probably too general to have much value in exploration
planning (Krauskopf, 1971) beyond the first steps in regional
appraisal.

A new geologic model or hypothesis usable in mineral ex-
ploration may affect exploration results only 3 or 5 years after
its formulation; prior to formulation, it may have taken several
years to go from the first insight to a reliable scientific state-
ment. It takes 5 years, on the average, to conclude a successful
exploration project with the discovery of a reserve, and then
it takes up to 7 years to get the deposit ready for operation.
Thus, it takes about two decades for scientific geologic insights
to start affecting mineral production. Geologic research will
become an increasingly dominant factor in transforming un-
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discovered resources into reserves and future production, but
we must recognize that it is a very slow-acting factor. Because
of its great potential value to mankind, geologic research thus
deserves immediate, patient, and sustained encouragement and
support.
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